SHUTTLE CRITICAL ITEMS LIST - QRBITER

SUBSYSTIM :ACTUATION MECH-RADTATORS FMEA NQ 02=4G =152 =1 REV:03/07/2%

ASSEMBLY :RADTATOR DEPLOVMENT CRIT. FUURC: 1
B/ RI V07 0=554410 CRIT. HCW: 1
F/H VENLCOR: : YEHICLE 142 103 lo4
QUANTITL :8 EFFECTIVITY! X X X
IFOTR FER SIDE FHASE(S) ¢ PL Lo 20 ¥ DO IR
REOONDANCY SCREEN: A- BE- ==

FREPARED BY: APPROVED BY!
BES M. A. ALLEN DES _C.

i i
REL M. B. MOSEOWITZ REL JaT i =
ar W, J. SMITH QE "

AFFROVED BY (WASA}:
ZEM ek K:

ITEM:
LINZRGE ASSEMBLY

FUNCTION:
FOWER LRIVE TNIT (PDU) PRCVIDES THE ROTARY MOTIGCH T9 DRIVE TUE ROTARY
ACTUATORS AND LINFAGE ASSEMBLY TD DEPLOY OR STOW THE RADTATORS.

FATIURE MCODE:
PHYSTCATL BINDING/ATAMMING

CAUSE(S):
ADVERSE TOLERANCES/WEAR, CONTAMINATION,/FCREIGN CRIECT/DEERIS, DEFECTIVE
PART/MATERIAL DEFECT, THERMAL DISTCRTION, VIBRATION

EFFECTS ON: .
(A)SUBSYSTEM (B)INTERFACES (C}MISSION {D) CREW,/VEEICLE

(A) MECHANISM FAILS TC STOW RADIATOR OR DEPLOY RADIATCR.

{B] POSSIBLE INTERFERENCE WITH PAYLOAD BAY DoonR CLOSING, IF RADIATOR
CANNOT BE STOWED.

{C)] IF RADIATOR CANNOT RE CEFLOYED, REDUCED CUQLING CAPACITY OF FREON
COULANT LOOP WILL RESULT, POQSSIBLY RESTRICTING MISSTONM.

(D} WO EFFECT ON CREW/VEHICLE IF RADTATOR CANNOT BE DEFLCOYED. FPOSSIBLE

LOS2 OF CREW/VEHICLE IF RADTATOR CANNOT BE STCOWED, RESTULTCNG IH
INTERFERENCE WITH CLOSING OF PAYLOAD BAY DOORS.
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DISPOSITICHN & RATIONALE:!
{A}DESIGN (B)TEST (C)INSPECTION (D)FAILURE HISTORY (E)CPERATIONAL USE

{4} DESIGH
MATEATALS INCONEL 718 LINKS AND BEARINGS, CHOSEN FOR HIGH STRENGTH/LOW
WEAR CHADACTERTISTIOCS. MECHANISM S$IZED FOR FULL FUU CUTPUT TCRQUE.
POSTTIVE MARGIN OF SAFETY ON ALL MECHANISM COMPONENTS. RACIATOR
MECHANISM IS DESIGNED TC ALLOW FOR STALL LOADS FROM THE MAXIMUM REACH TC
THE LATCH POSITION. ALL MECHANTSMS DESIGHMED WITH CUAL ROTATING SURFACES
AND DUAL LOCKING DEVICES O PIVOT SHAFTS. DESIGN CF THZ ACTUATICH
SYSTEM DESMITS PARTTIAL WORKARGUND QF THIS FATLURE MODE BY EXTRAVIHICULAR
ACTIVITY (EVA) CREW IP BAYLOAD DOES WOT LIMIT ACCESS AND RADTATOR IS
FOLLY DERLOYED-

(B}
QUALIFLCATION TESTS5: THE TWQ DIFFERENT ACTUATORS HAVE BEEN CZRETIFIZD PIR
PR=289=3287=00317=0001G (REF. FMEA/CIL NO. OZ2~4G=1%53=1) AND CR—Z3-Ll47-0015~
000lA (REF. FMEA/CIL NQ. 02-4G=-182-1) RESPECIIVELY. TIE RADIATOR
DEPLOYMENT MECHANISM HAS PEEN CERTIFIZD PER CR-29-354400-001D.
QUALIFICATION TESTS OF RADIATOR DEPLOYMENT MECHANISM ON FORWARD 12 FT
PAYLOAD BAY DOOR TEST ARTICLE (087 INCLUDE: ACCEZPTANCE - TO CONFIRM ALL
CCMPONENTS HAVE BEIN ASSEMBLED AND RIGGED PER MLO30A-0023; CYCIS
FONCTION = CYCLED 42 TIMES UNDER THREEZ DIFFERENT TEST CONWDITICONS
(CONTROL, WoN-DISTORTED AND DISTORTED) THROUGH UNIATCH, DEPLOY, STCW AND
LATCH CYCLE WITH SIMULATED ZERT GRAVITY; ORETTAL FUHCTIQN - CYCLED 13
TIVEFS UNDER THREE DIFFERENT TEST CONDITIONS (TAIL SUN, BOTTCM SUN 'WITH
2AYT.OAD BAY DOOR PANEL NO. 1 AND BOTTOM SUW WITH PAYLOAD EAY DCOR PAMEL
NO. 2} THROUGHE UNLETTH AND LATCH CYCLE WITH PAYLLAD BAY DCOR HINGD LIYE
OISTORTED; ACQUSTIC - TESTED IN ACCORDANCE WITH MFODOQ4-014C (23 HI TC
§,000 HZ POR 5 MINUTES): CERTIFICATION BY ANALYSIS/SIMILARITY - FRESSURD,
FUHGUS EUMIDITY, OZONE, TEMPERATURE-CYCLE, TRANS=PACEAGE, LANDING, SHCCK
BASTC DESIGN ACCELFRATION, SALT SPRAY, SAND/DUST, TRANSPORTATION-
VIBRATION, LIMIT LOAD, ULTIHATE LoAD AND MARCTN OF SAFETY.

ACCEDTANGCE TESTS: THE FADIATOR DEPLOYMENT MECHANTSMS WERE RIGGED FER
CONTROLLED SPECIPICATION MIO208-0Q023. OPERATICN OF RADIATORS BEPLAOYMERT

MECHANISMS WERE VERIFIED I CHECKOUUT AT ESC WHICH INCLUDED RaDIATOR
FUNMCTIONAL CHECK.

OMRESD: SROUMD TURNARGUND INCLUDES VISUAL INSFECTION OF HARLDWARE To
INSURE THAT EARTS ARE NOT PROKEN OR CEFORMED AND MONITCRING FUNCTIQNAL
TEST FOR EVIDENCE OF BINDING OR JAMMING. THESE TESTS ARE PIRFORMED
FIRST FLIGHT aND FOR EVERY FLIGHT WHERE THE RADIATORS WILL BE CEPLOYED.

{C)}) INSPECTION

RECETIVING INSPECTIQHN
RECEIVING INSPECTION VERIFIES MATERTIAL ANUD PROCESS CERTIFICATIONS.

CONTAMTHATION CONTEOL

INSPECTION WERIFIES CONTAMINATION CONTROL AND CORROSION DROTZCTION
EEQUIREMENTS.
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AGSEMELY /THSTALTATICN

MATFRTAT, ISSUED IS VERIFIED BY INSTIZOTION oN MANGFACTURTNG WURCERST,
MACHLIYE TOLERANCES ARE PER DRAWING AND MACHINING SEECIFICATION; VERITISD

EY INSPECTIGH. BEARING IFSTALLED FPER BEARTING INSTALLATION SPECIF-CATION
VERIFIED PY INSEECTICON.

NOHDESTRUCTIVE EVALDATION
OYE PENETRRNT VERIFIED BY INSPECTION.

CRITICAL PROCESSES

HEAT TREAT POR MANIMUM TENSILE AND CRYQGENIC FROPERTIES VERIFIZD HY
INSPECTION.

TESTING
PROCF LOQADED WITH USE OF TOOLING VERIFIED EY INSPECTICN.

HANDLING/PACFACING
PACKAGING AND PFROTECTION VERIFIED BY TNSDPECTION.

(D} FAILURE HISTORY

TEERE HAVE BEEN NO ACCEPTRNCE TEST, QUALIFICATION TEST, FIZLD OR FLIGHT
FAILURES ASSOCIATED WITH THIS FAXLURE MOLDE. '

{E) OPERATIONAI USE
EVA WOREARCUND MAY BE POSSIBLE IF RADIATORS ARE FULLY DEPLAYED.
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